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Mobuyie . 4
Oscillations and Waves
Free Oscillations : Definjtjop, of SHM

Shock Waves : Mach number, Shock Waves.

and momentum. Construction and workin
shock waves.

Numerical Problems.

Laws of conservation of mass, energy
g of Reddy shock tube, applications of

MODULE - 2

Elastic Properties of Materials :

Elasticity : Concept of elasticity, plasticity, stress, strain, tensile stress, shear
stress, compressive stress, Hooke’s Law, different elastic moduli, Poisson’s ratio,
Expression for Young’s modulus (Y), Bulk modulus (K) &Rigidity modulus (n) in
terms of a & B. Relation between Y, n & K, limits of Poisson’s ratio.

Bending of beams : Derivation of expression for bending moment. Single
Cantilever, derivation of expression for Young’s modulus.

Torsion of Cylinder : Expression for couple for unit twist of a solid cylinder
(Derivition ), Torsional pendulum — Expression for period of oscillation.
Numerical Problem:s.
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MODULE
. =3
optical Fibers, EM Waves a4 oo—==x3

Max ’
optical Fibers : Propogatiop Well's equation

€chanism 5

,an
aperture. Modes of Propagation, & types of gle‘o
mechanisms, attenuation Coefficia Optic

i Nt (qualitati
point to point of communicatiop, ¢ ative

facceptance. Numerical
al fibers, attenuation

st ), discussion of block diagram of
em., icati . )
viaxwell's equation : Fundamens Applications of optical fibers.

als ,
| of vector calculus, divergence & curl of

EM Waves.. The wave eqn in differentia form in free space (qualitative), Plane
EM waves In vaccum, there transverse nature, Polarisation

of EM waves
(qualitative).

Role of Dielectrics : Dielectrics, Mention of solid, liquid & gaseous dielectrics with
one example each. Application of dielectrics in transformers.

Numerical Problems.

MODULE - 4

Quantum Mechanics and Lasers

Quantum Mechanics : Heisenberg uncertainty principle, applications (non-

existence of electron in the nucleus), wave function, properties of wave function,

time independent Schrodinger wave equation, particle in box, eigen values, eigen
function:s.

inci i in’ icients (derivation of expression for
Lasers : Principles of lasers, Einstein’s coeffici ( P

=219 .

energy density). Requisites of laser system. Conditions for Iafser.action. |
Construction & working of CO. & semiconductor laser. Applications of laser in

defence ( Laser range finder) & Engineering ( data storage).
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. Y
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Materials Science
/—ﬁ

Free electron theory of metgq :
collision time, drift velocity,
electron theory, Mention th,

Free electron concept (

el mean free path, mean
€laxation time), assumpt;

ons of classical free

quantum free electron theory,
success of quantum free electy
of Fermi factor on temperatyr

€Xpression for quantuy
on theory,
e.

m free electron theory,
Fermi €nergy, Fermi factor, dependence

Nanomaterials : Quantum structures (

0-D, 1-D, 2-D), Carbon nanotubes, structure
of CNT’s

Numerical Problems.
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Ermos B
{ Course COdg: LhOTInesn

Course Type Z2PHY Cs’;.‘if =05S Sieam)
i (Theory/Practi | el :
t 4 iFT CUC&D Pre SEE Moo 50
| ractical S, 50
| Teaching Hours/Week B Total Marks 100
| (Practical) * Exvam Home 100
= s Lioars 0z
| Total Hours of Pedagogy T -
e | 3¢ oms ; =
{ = Credits
Course objectives | 0l

To realize experi
X . .

material penmentally, the mechanical, electrical and thermal properties of
S, concept of waves and oscillations

devices
List of Experiments

|
i
|
| Tod
& 0 desi 1 e
% esign simple circuits and hence study the characteristics of semiconductor
|
i
|
|

1. Determine Acceptance angle and Numerical aperture of an optical fiber.

2. Determine Wavelength of semiconductor laser using Laser diffraction by calculating grating |
constant.

3. Draw I-V characteristics of photodiode and calculate power responsivity-
4. Determination and Estimation of Fermi Energy of Copper.
5. Calculation of Dielectric constant by RC charging and Discharging.
6. Stefan’s Law of radiation.
7. Determination of Planck’s constant using Light Emitting Diodes.
| 8. Study of input and output Transistor characteristics and hence calculate input resistance, and . |
. output resistance. ;
9. n & 1 by Torsional pendulum (radius of the wire, mass and dimensions of the regular bodies to |
be given). ’
10. Young’s modulus of a beam by Single Cantilever experiment. i
11. Determination of spring constants in Series and Parallel combination. 5
12. Study Series and parallel LCR resonance and hence Calculate inductance, band width and
quality factor using series LCR Resonance.
13. Young’s modulus by uniform bending.
14. Study of I-V characteristics of Zener diode and determine the knee voltage and breakdown
voltage.
Course Outcomes:
Upon completion of this course, students will be able to
o Apprehend the concepts of interference of light, diffraction of light, Fermi energy and
magnetic effect of current
e Understand the principles of operations of optical fibers and semiconductor devices such
as Photodiode, and NPN transistor using simple circuits
e Determine elastic moduli and moment of inertia of given materials with the help of
suggested procedures
e Recognize the resonance concept and its practical applications

e Understand the importance of measurement procedure, honest recording and representing

SR e - —

e
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academic requirements and earned the credits
ures not less than 35% (18 Marks out of 50) in
mum of 40% (40 marks out of 100) in the sum
uation) and SEE (Semester End Examination)

CIE for the practical component

On completion of €very experiment in the laboratory,
evaluated and marks shall be awarded on the same d
The 25 marks are for conducting the experiment and

record,10 marks for individual evaluation (which incl
of total experiments}

the students shall be

ay.

preparation of the laboratory
udes viva voce), (the average

The 15 marks shall be for the test conducted at the end of the semester, for the
subject (duration of 1 hour 15 minutes)
SEE for the practical component

SEE marks for the practical course is 50 marks

All laboratory experiments are to be included for the practical exam
Break up marks and the instructions printed on the cover
strictly adhered to by the examiners

e Students can pick one question (experiment) from the
examiners

e General rubrics suggested for SEE are mentioned here write up 15%,
procedure and result is 70% and viva voce 10% of maximum marks,
e Practical SEE will be conducted by University as
subject (duration 02 hours).
Web links and Video Lectures (e-Resources):
https://www.britannica.com/technology/laser.k
https://nptel.ac.in/courses/115/102/115102124/
https://nptel.ac.in/courses/115/104/115104096/
http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
https://onlinecourses.nptel.ac.in/noc20_mm14/preview

page of the answer script to be
questions lot prepared by the

conduction

per the scheduled time table, for the

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning : -
e http://nptel.ac.in https:/swayam.gov.in

. https://www.vlab.co.in/panicipating—institute-amrita—vishwa—

vidyapeetham
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